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FIG 3 
IMS Based Peer-to-Peer System: Search Operation 
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NODE 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

0001 Great Britain Priority Application GB 0607294.6, 
filed Apr. 11, 2006 including the specification, drawings, 
claims and abstract, is incorporated herein by reference in its 
entirety. 

FIELD OF THE INVENTION 

0002 The invention relates to a node and more specifi 
cally but not exclusively to a node for the provision of 
peer-to-peer network services within a wireless communi 
cations network. 

BACKGROUND OF THE INVENTION 

0003. This section is intended to provide a background or 
context to the invention that is recited in the claims. The 
description herein may include concepts that could be pur 
Sued, but are not necessarily ones that have been previously 
conceived or pursued. Therefore, unless otherwise indicated 
herein, what is described in this section is not prior art to the 
description and claims in this application and is not admitted 
to be prior art by inclusion in this section 
0004. A communication system can be seen as a facility 
that enables communication sessions between two or more 
entities such as user equipment and/or other nodes associ 
ated with the communication system. The communication 
may comprise, for example, communication of Voice, data, 
multimedia and so on. A session may, for example, be a 
telephone call between users or multi-way conference ses 
Sion, or a communication session between user equipment 
and an application server (AS), for example a service 
provider server. The establishment of these sessions gener 
ally enables a user to be provided with various services. 
0005. A communication system typically operates in 
accordance with a given standard or specification which sets 
out what the various entities associated with the communi 
cation system are permitted to do and how that should be 
achieved. For example, the standard or specification may 
define if the user, or more precisely, user equipment is 
provided with a circuit switched service and/or a packet 
Switched service. Communication protocols and/or param 
eters which shall be used for the connection may also be 
defined. In other words, a specific set of “rules' on which the 
communication can be based on needs to be defined to 
enable communication by means of the system. 
0006 Communication systems providing wireless com 
munication for user equipment are known. An example of 
the wireless systems is the public land mobile network 
(PLMN) and another example is the wireless local area 
network (WLAN). Fixed broadband access is another type 
of access. 
0007. The term “service' used above and hereinafter will 
be understood to broadly cover any service or goods which 
a user may desire, require or be provided with. The term also 
will be understood to cover the provision of complimentary 
services. In particular, but not exclusively, the term “ser 
vice' will be understood to include Internet protocol mul 
timedia IM services, conferencing, telephony, gaming, rich 
calls, etc. 
0008. An example of the services that may be offered for 
users such as the Subscribers to a communication system are 
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the so called multimedia services. Some of the communi 
cation systems enabled to offer multimedia services are 
known as Internet Protocol (IP) Multimedia networks. IP 
Multimedia (IM) functionalities can be provided by means 
of an IP Multimedia Core Network (CN) subsystem, or 
briefly IP Multimedia subsystem (IMS). The IMS includes 
various network entities for the provision of the multimedia 
services. The IMS services are intended to offer, among 
other services, IP connections between mobile user equip 
ment. 

0009 Peer-to-peer (P2P) overlay networks, hereafter 
referred to as peer-to-peer networks or P2P networks, oper 
ating over conventional IP networks share a common char 
acteristic, i.e., the full distribution of the resources with 
minimum intervention of centralized servers assisting the 
peers to share resource material. P2P networks are typically 
comprised of a group of elements (typically personal com 
puters), known as peers, connected via a packet Switched 
network such as the Internet. Resources, which can be 
anything, typically a file (such as an image, video clip or 
Soundtrack) or a data stream (such as a video stream or 
digitally encoded Voice data), are stored or generated in the 
peer elements. A P2P network therefore typically differs 
from a conventional resource network in that the conven 
tional network uses a centralized server to typically provide 
the resource, whereas in the P2P network, the participants in 
the network provide the resource to other users. Known P2P 
networks such as Kazaa, WinMX, Emule, BitTorrent are 
file-sharing networks, whereas Skype is a telephony P2P 
network. 
0010 Although P2P networks are known for conven 
tional PC networks, the use of P2P networks over wireless 
communication links has several problems. 
(0011. A first problem with the use of P2P networks over 
a wireless communications network is that unlike a conven 
tional user using a broadband connection the user is not 
continuously connected to the network. User equipment can 
temporarily be moved into locations where wireless cover 
age does not exist, for example underground in railway or 
road tunnels. Thus, IP users connecting via a general packet 
radio system (GPRS) communications system or via a 
wireless local area network (WLAN) connection where 
connections are not permanent would generate a significant 
amount of signalling overhead for the whole network as the 
users come in and out of the P2P network. 
0012. A second problem is that user equipment connected 
over a wireless communications network is typically net 
work address translated. In other words the GPRS or WLAN 
network server provides the node with a private Internet 
protocol (IP) address. This private IP is not directly reach 
able from the internet and traffic has to be directed to a 
public IP address of the address translator which then 
redirects the packet to the user equipment. This limits the 
availability of the user equipment at the time of joining the 
P2P network. For example if the user equipment moves from 
one GPRS or WLAN network to a different network then the 
user equipment will receive a different private IP address 
and a different public IP address requiring the P2P network 
to be informed of the changes and increasing the signalling 
overhead. 

(0013 WO2005/41534 discloses a pure ad-hoc network 
which has the disadvantages as described above. 
0014 US2003/125063 discloses a wireless communica 
tion P2P network where a series of network servers mirrors 
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the content on the user equipment. Such systems are inef 
ficient in that in order for the system to operate correctly, the 
mirrored content must initially be uploaded from the user 
equipment and maintained so that the content is maintained 
to be the same as that currently stored on the user equipment. 
This system is therefore both bandwidth inefficient, as all 
data is required to be uploaded to the mirror, and resource 
inefficient, as the same resource exists in at least two 
different locations. 
0.015 US2004/0243665 and US2004/0243580 disclose a 
mobile user system for allowing communication between 
node users for peer-to-peer services. 
0016 Matuszewski, M., Beijar, N., Lehtinen, J. and 
Hyyryläinen, T. (2006) “Mobile Peer-to-Peer Content Shar 
ing Application.” Proceedings of IEEE Consumer Commu 
nications and Networking Conference, January, contains a 
demonstration of the P2P content sharing service, however 
Such a system is modelled using a single Super-peer node 
and does not provide information of the signalling associ 
ated with the system. 
0017 Beijar, N., Matuszewski, M., Lehtinen, J., and 
Hyyryläinen, T. (2005) “Mobile Peer-to-Peer Content Shar 
ing Services in IMS. Proceedings of The International 
Conference on Telecommunication Systems, Modeling and 
Analysis 2005, November also contains a P2P content 
sharing architecture which could be applied to a IMS 
network. However it does not specifically disclose how to 
implement a P2P network with IMS signalling over the IMS 
architecture. 

SUMMARY OF THE INVENTION 

00.18 Embodiments of the present invention aim to 
address, or at least partially mitigate the problems disclosed 
above. 
0019. There is provided according to the present inven 
tion a node for providing peer-to-peer services in a commu 
nication network, the communication network comprising at 
least one further node, the node comprising: an input 
arranged to receive at least one SIP peer-to-peer request; an 
output arranged to transmit the at least one SIP peer-to-peer 
request from the node to at least one of the at least one 
further nodes; and wherein the input is further arranged to 
receive at least one SIP peer-to-peer response from the at 
least one further node, and the output is arranged to transmit 
the SIP peer-to-peer response. 
0020. The node input may be arranged to receive the at 
least one SIP peer-to-peer request from a user equipment 
(UE) via an access network. 
0021. The node output is preferably arranged to transmit 
the SIP peer-to-peer response to the UE via the access 
network. 
0022. The user equipment is preferably a P2P secondary 
node. 
0023 The node input is preferably arranged to receive the 
at least one SIP peer-to-peer request from at least one further 
of the further nodes. 
0024. The node output is preferably arranged to transmit 
the SIP peer-to-peer response to the at least one further of the 
further nodes. 
0025. The node is preferably a P2P primary node. 
0026. The peer-to-peer request may comprise a peer-to 
peer resource publication. 
0027. The at least one peer-to-peer resource publication 
request may comprise a first information element. 
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0028. The node preferably comprises a memory and may 
further be arranged to store the first information element 
within the memory. 
0029. The first information element is preferably at least 
one of a resource name; a file name; a resource type; a 
resource size; a icon representing the resource: a short 
description of the resource: a hash of the resource: a SIP URI 
of the address of the resource; a terminal address of the 
resource; a timestamp of the resource; a globally routable 
user agent URI of the user where the file is stored; access 
rights associated with the resource; and metadata associated 
with the resource. 
0030 The at least one peer-to-peer resource publication 
request is preferably a SIP PUBLISH request. 
0031. The SIP peer-to-peer request preferably comprises 
a search request comprising a requested resource element. 
0032. The search request is preferably a SIP SUB 
SCRIBE request. 
0033. The node may further comprise a memory wherein 
the node is preferably arranged to search the memory for an 
address of at least one node comprising the requested 
resource which matches the requested resource element. 
0034. The SIP peer-to-peer response may comprise an 
address of a network node comprising a requested resource 
which matches the search request search information ele 
ment. 

0035. The SIP peer-to-peer response preferably com 
prises a SIP NOTIFY message. 
0036) The address may comprise at least one of: a SIP 
uniform resource identifier (URI); a network node address: 
a terminal address; and a globally routable user agent URI 
(GRUU). 
0037. The SIP peer-to-peer response may comprise the 
resource, wherein the resource further comprises a requested 
resource element, said resource element comprising at least 
one of a resource name; a file name; a resource type; a 
resource size; a icon representing the resource: a short 
description of the resource; a hash of the resource; access 
rights associated with the resource, and metadata associated 
with the resource. 
0038. The communications network preferably com 
prises an IP multimedia Subsystem. 
0039. The node is preferably a SIP peer-to-peer applica 
tion server. 
0040. At least one node as described above is preferably 
incorporated into an overlay peer-to-peer network. 
0041. There is provided according to a second aspect of 
the invention a user equipment arranged to communicate 
with a node for providing peer-to-peer services in a com 
munication network, wherein the node is in use, a node in a 
network comprising at least one further node, the user 
equipment comprising: an output arranged to transmit at 
least one SIP peer-to-peer request to the node via an access 
network; and an input arranged to receive at least one SIP 
peer-to-peer response from the node via the access network. 
0042. The at least one SIP peer-to-peer request is pref 
erably a peer-to-peer resource publication. 
0043. The at least one peer-to-peer resource publication 
request preferably comprises a first information element. 
0044) The first information element may be at least one 
of a resource name; a file name; a resource type; a resource 
size; a icon representing the resource; a short description of 
the resource; a hash of the resource; a SIP URI of the address 
of the resource; a terminal address of the resource; a 



US 2007/0237139 A1 

timestamp of the resource: a globally routable user agent 
URI of the user where the file is stored, access rights 
associated with the resource, and metadata associated with 
the resource. 
0045. The at least one peer-to-peer resource publication 
request is preferably a SIP PUBLISH request. 
0046. The SIP peer-to-peer request may be a search 
request preferably comprising a requested resource element. 
0047. The search request is preferably a SIP SUB 
SCRIBE request. 
0048. The SIP peer-to-peer response preferably com 
prises an address of a node comprising a requested resource 
which matches the search request search information ele 
ment. 

0049. The SIP peer-to-peer response is preferably a SIP 
NOTIFY message. 
0050. The address preferably comprises at least one of: a 
SIP URI: a network node address; a terminal address; and a 
globally routable user agent URI (GRUU). 
0051. The response message may comprise the resource 
comprising a requested resource element, said resource 
element may comprise at least one of: a resource name; a file 
name; a resource type; a resource size; a icon representing 
the resource; a short description of the resource; a hash of 
the resource; the access rights associated with the resource, 
and metadata associated with the resource. 
0052. The input is preferably arranged to receive at least 
one further SIP peer-to-peer response from the node via the 
access network. 
0053. The at least one further SIP peer-to-peer response 
preferably comprises an address of a further node compris 
ing the requested resource which matches the search request 
search information element. 
0054 The user equipment may be arranged to display the 
address of the node comprising the requested resource which 
matches the search request search information element. 
0055. The user equipment is preferably arranged to com 
municate with the node comprising the requested resource 
which matches the search request resource element to access 
the requested resource. 
0056. The user equipment is preferably arranged to ini 

tiate the communication with the node comprising the 
requested resource which matches the search request 
resource element to access the requested resource by trans 
mitting a SIP request. 
0057 According to a third aspect of the present invention 
there is provided a communications network comprising: at 
least one node as described above, at least one user equip 
ment as described above; an access network arranged to 
receive a SIP peer-to-peer request transmitted from the at 
least one user equipment; an IP multimedia network core 
arranged to receive the SIP peer-to-peer request from at least 
the access network and other IP multimedia networks: 
wherein the node is arranged to receive the SIP peer-to-peer 
request from the IP multimedia network core. 
0058. The IP multimedia network is preferably arranged 

to receive the SIP peer-to-peer response transmitted from the 
node for the at least one user equipment, and is further 
preferably arranged to forward the SIP peer-to-peer response 
to the access network, and the access network is arranged to 
forward the SIP peer-to-peer response to the at least one user 
equipment. 
0059. According to a fourth aspect of the present inven 
tion there is provided a method for operating a SIP peer-to 
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peer network between nodes within a communications net 
work comprising the steps of receiving at a node at least one 
SIP peer-to-peer request from a user equipment via an access 
network; transmitting from the node the at least one SIP 
peer-to-peer request to at least one other node; receiving at 
the node a SIP peer-to-peer response message from the at 
least one other node; transmitting from the node the SIP 
peer-to-peer response message to the mobile user equip 
ment. 

0060. The SIP peer-to-peer request is preferably a pub 
lication request comprising a first information element. 
0061 The method may further comprise the step of 
storing the first information element within an information 
store of the node. 

0062. The first information element may be at least one 
of a resource name; a file name; a resource type; a resource 
size; a icon representing the resource; a short description of 
the resource; a hash of the resource; a SIP URI of the address 
of the resource; a terminal address of the resource; a 
timestamp of the resource: a globally routable user agent 
URI of the user where the file is stored; access rights 
associated with the resource; and metadata associated with 
the resource. 
0063. The publication request is preferably a SIP PUB 
LISH request. 
0064. The peer-to-peer request is preferably a search 
request comprising a search information element. 
0065. The search request is preferably a SIP SUB 
SCRIBE request. 
0066. The method may further comprise the step of 
searching an information store for an address of a node 
comprising a resource which matches the search request 
search information element. 
0067. The response message may comprise the address of 
the node comprising the resource which matches the search 
request search information element. 
0068. The response message is preferably a SIP NOTIFY 
request. 
0069. The address of the node preferably comprises at 
least one of: a SIP URI: a terminal address; and a globally 
routable user agent URI (GRUU). 
0070 The response message may comprise the requested 
resource which matches the search request search informa 
tion element, including at least one of a resource name; a 
file name; a resource type; a resource size; a icon represent 
ing the resource; a short description of the resource; a hash 
of the resource: access rights associated with the resource: 
and metadata associated with the resource. 
0071. According to a fifth aspect of the present invention 
there is provided a computer program arranged to operate on 
a computer for operating a peer-to-peer network between 
nodes within a wireless communications network compris 
ing the steps of receiving at a node at least one peer-to-peer 
request from a mobile user equipment via a radio access 
network; transmitting from the node the at least one peer 
to-peer request to at least one other node; receiving at the 
node a response message from the at least one other node: 
and transmitting from the node the response message to the 
mobile user equipment. 
0072 These and other advantages and features of the 
invention, together with the organization and manner of 
operation thereof, will become apparent from the following 
detailed description when taken in conjunction with the 
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accompanying drawings, wherein like elements have like 
numerals throughout the several drawings described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.073 FIG. 1 shows a schematic view of a communica 
tion system featuring embodiments of the present invention; 
0074 FIG. 2 shows a schematic view of how a user may 
publish resources information using an embodiment of the 
present invention; 
0075 FIG. 3 shows a schematic view of how a user may 
search for resource information using an embodiment of the 
present invention; and 
0076 FIG. 4 shows a schematic view of how a user may 
fetch resource information using an embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0077 Embodiments of the present invention relate par 
ticularly but not exclusively to IMS networks. Embodiments 
of the invention may be applicable to other networks. 
0078 Reference is made to FIG. 1 which shows three 
operators operating three separate network domains 1, 2, and 
3. For clarity only the network domains operated by operator 
A 1 are shown in detail. The operator A network domain 1 
is shown as an IP Multimedia Subsystem (IMS) network 
comprising several network nodes, such as Call/Session 
Control Functions (CSCFs), and SIP P2P Application Serv 
ers (AS). IP Multimedia (IM) functionalities can be provided 
by means of a Core Network (CN) subsystem including 
various entities for the provision of the service. 
0079 Base stations 31a, 31b and 31c are arranged to 
transmit signals to and receive signals from mobile user 
equipment 30a, 30b and 30c of mobile users. Correspond 
ingly, each of the mobile user equipment 30a, 30b and 30c 
is able to transmit signals to and receive signals from the 
base stations 31a, 31b and 31C via the wireless interface. In 
the simplified presentation of FIG. 1, the base stations 31a 
and 31b belong to a first radio access network and the base 
station 31C belongs to a separated radio access network 
(RAN). In the shown arrangement, each of the user equip 
ment 30a, 30b, 30c may access the IMS network via the two 
access networks associated with base stations 31a, 31b and 
31c, respectively. It shall be appreciated that, although for 
clarity FIG. 1 shows the base stations of only two radio 
access networks, a typical mobile communication network 
usually includes a number of radio access networks. In 
embodiments of the invention the fixed user equipment, is 
able to be connected to the core network via either the radio 
access network or one or more other access networks, such 
as an asymmetric digital Subscriber line (ADSL) access 
network. 

0080. The 3G radio access network (RAN) is typically 
controlled by an appropriate radio network controller 
(RNC). This controller is not shown in order to enhance 
clarity. A controller may be assigned for each base station or 
a controller can control a plurality of base stations. Solutions 
wherein controllers are provided both in individual base 
stations and in the radio access network level for controlling 
a plurality of base stations are also known. It shall thus be 
appreciated that the name, location and number of the 
network controllers depends on the system. 
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I0081. The mobile user equipment 30a, 30b, 30c may use 
any appropriate mobile device adapted for Internet Protocol 
(IP) communication to connect the network. For example, 
the mobile user equipment 30a, 30b, 30c may access the 
cellular network by means of a Personal computer (PC), 
Personal Data Assistant (PDA), mobile station (MS) and so 
on. The following examples are described in the context of 
mobile stations. 
0082 One skilled in the art is familiar with the features 
and operation of a typical user equipment 30a, 30b, 30c. 
Thus, a detailed explanation of these features is not neces 
sary. It is sufficient to note that the user may use the user 
equipment 30a, 30b, 30c for tasks such as for making and 
receiving phone calls, for receiving and sending data from 
and to the network and for experiencing e.g. multimedia 
content. A user equipment 30a, 30b, 30c is typically pro 
vided with processor and memory means for accomplishing 
these tasks. A user equipment 30a, 30b, 30c may include 
antenna means for wirelessly receiving and transmitting 
signals from and to base stations of the mobile communi 
cation network. A user equipment 30a, 30b, 30c may also be 
provided with a display for displaying images and other 
graphical information for the user of the user equipment 30a, 
30b, 30c. Speaker means may are also be provided. The 
operation of user equipment 30a, 30b, 30c may be controlled 
by means of an appropriate user interface Such as control 
buttons, voice commands and so on. 
I0083. It shall be appreciated that although only three user 
equipment 30a, 30b, 30c are shown in FIG. 1 for clarity, a 
number of user equipment 30a, 30b, 30c may be in simul 
taneous communication. 
I0084. The core network (CN) entities typically include 
various control entities and gateways for enabling the com 
munication via a number of radio access networks and also 
for interfacing a single communication system with one or 
more communication system such as with other cellular 
systems and/or fixed line communication systems. In FIG. 1 
serving GPRS support nodes (SGSN) 33a and gateway 
GPRS support nodes (GGSN) 34a are used for provision of 
support for GPRS services in the network. 
I0085. The radio access network controller is typically 
connected to an appropriate core network entity or entities 
Such as, but not limited to, the serving general packet radio 
service support nodes (SGSN) 33a. Although not shown, 
each SGSN typically has access to designated subscriber 
database configured for storing information associated with 
the Subscription of the respective user equipment. 
I0086. User equipment 30a, 30b, 30c within the radio 
access network may communicate with a radio network 
controller. The radio access network controller is in com 
munication with the serving GPRS support node via an 
appropriate interface, for example on an Iu interface. 
I0087. The serving GPRS support node 33a, in turn, 
typically communicates with a gateway GPRS Support node 
(GGSN)34a via the GPRS backbone network32a, 32c. This 
interface is commonly a Switched packet data interface. The 
serving GPRS support node and/or the gateway GPRS 
support node are for provision of support for GPRS services 
in the network. 
I0088. The user equipment 30a, 30b, 30c may connect, via 
the GPRS network, to application servers that are generally 
connected to the IMS. 
I0089. The communication systems have developed such 
that services may be provided for the user equipment by 
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means of various functions of the network that are handled 
by network entities known as servers. For example, in the 
current third generation (3G) wireless multimedia network 
architectures it is assumed that several different servers are 
used for handling different functions. These include func 
tions such as the call session control functions (CSCFs) 49a, 
49c. The call session control functions may be divided into 
various categories such as a proxy call session control 
function (P-CSCF), interrogating call session control func 
tion (I-CSCF), and serving call session control functions 
(S-CSCF). A user who wishes to use services provided by an 
application server via the IMS system may need to register 
with a serving control entity. The serving call session control 
function (S-CSCF) may form in the 3G IMS arrangements 
the entity a user needs to be registered with in order to be 
able to request for a service from the communication system. 
The CSCFs 49a, 49c may define an IMS network of a UMTS 
system. 
0090. It shall be appreciated that similar functionality 
may be referred to in different systems with different names. 
For example, in certain applications the CSCFs 49a, 49c 
may be referenced to as the call state control functions. 
0091. It should be appreciated that while embodiments of 
the invention have been described in relation to user equip 
ment such as mobile stations, embodiments of the invention 
are applicable to any other Suitable type of user equipment. 
In this document the term, terminal is intended to cover all 
the examples of user equipment described. 
0092 Although FIG. 1 shows the Radio Access Network 
as a 3G' radio access network, it would be appreciated that 
the user equipment may communicate to the IMS network 
via other radio access networks. Further examples of radio 
access networks include WLAN systems such as those 
wireless networks described by the IEEE 802.x family of 
standards, and the IrDA and Bluetooth standards. Further 
more, although FIG. 1 shows a Radio Access Network, other 
types of non-Radio Access Networks, such as ADSL, 
ADSL2, SDSL, VDSL. Ethernet, Frame Relay, etc., can also 
be used by user equipment to connect to the core network. 
0093 FIG. 1 shows a plurality of SIP P2P application 
servers 51a, 51b, 51c, 51d. Two of the SIP P2P application 
servers 51b and 51a are shown as being connected to the 
operator A CSCFs 49a and 49c respectively. The two SIP 
P2P application servers 51c and 51d are shown as being 
located within the networks operated by operators C and B 
respectively. The SIP P2P application servers 51a, 51b are 
arranged to forman intra-operator P2P overlay network. The 
SIP P2P application servers 51a, 51b, 51c, 51d form an inter 
operator pure P2P overlay network 53. Each SIP P2P appli 
cation server comprises inputs for receiving data from 
external sources and outputs for transmitting data to external 
sources, such as other SIP P2P application servers or UEs. 
Furthermore each SIP P2P application server comprises 
memory for storing data received from the external sources. 
0094. These SIP P2P application servers 51a, 51b, 51c, 
51d are arranged to operate as regular application servers 
with regard to IMS operations. Additionally these nodes are 
arranged to operate as primary or Super nodes as defined 
according to P2P terminology (in other words communica 
tion between these nodes operates on a pure P2P overlay 
network, i.e., all of the SIP P2P application servers 51a, 51b, 
51c, 51d are true peers). 
0095 Thus each SIP P2P application server 51a, 51b, 
51c. 51d is arranged to transmit and receive session initia 
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tion protocol (SIP) messages to and from other SIP P2P 
application servers 51a, 51b, 51c, 51d located in the same 
network domain (to form the intra-operator network) or in 
different domains (to form the inter-operator network). The 
SIP P2P application servers 51a, 51b, 51c, 51d have several 
different responsibilities. The SIP P2P application servers 
51a, 51b, 51c, 51d operate as front-end servers for the UEs 
30a, 30b, 30c. The SIP P2P application servers 51a, 51b, 
51c. 51d operate to make the resources of the network 
available to other super nodes. The SIP P2P application 
servers 51a, 51b, 51c, 51d assist the UEs to get the results 
from searches for resources from the P2P network, as well 
as maintaining the P2P overlay network for resource shar 
1ng. 
0096. In some embodiments of the present invention, 
more than one algorithm is used to distribute information 
across the network. For example, the inter-operator P2P 
overlay network 53 can implement different P2P algorithms, 
Such as a flooding algorithm, or a distributed hash table 
algorithm. The chosen algorithm can be determined so that 
the best algorithm for distributing the information is applied. 
Similarly, intra-operators P2P overlay networks can, in 
embodiments of the present invention, implement different 
P2P algorithms. 
0097. Within this network, the UEs 30a, 30b, 30c are 
arranged to operate as secondary or ordinary P2P nodes. The 
UEs 30a, 30b, 30c therefore are arranged to connect to and 
depend on the SIP P2P application servers 51a, 51b, 51c, 
51d. UEs 30a 30b, 30c, authorised to use the SIP P2P 
application servers 51a, 51b, 51c. 51d, are configured so that 
when the user of the UE wishes to use the P2P service, then 
the UE is routed to one of the SIP P2P application servers 
51a, 51b, 51c, 51d. 
0098. In such a network, the UEs 30a, 30b, 30c are 
responsible for publishing information about their shared 
resources as well as initiating searches for resources. Thus 
once a UE 30a, 30b, 30c discovers where a resource is 
stored, it initiates a regular SIP session towards the discov 
ered server/UE to act upon the resource (e.g., fetch a file, 
join a chat group, stream content, etc.) The secondary SIP 
session may not traverse any SIP P2P application server 51a, 
51b, 51c, 51d and therefore, it is a regular P2P SIP session 
between two UEs, or between a UE and a server, or between 
tWO Servers. 

0099. In FIG. 1 it is also shown that some of the SIP P2P 
application servers 51a, 51b, 51c. 51d can be arranged to 
connect to a non-IMS P2P network, thus enabling the range 
of the P2P network to extend beyond the IMS P2P networks 
created by the intra-operator, pure P2P overlay network and 
the inter-operator, pure P2P overlay networks. 
0100. The following now describes the signalling flows 
that are carried out by the embodiments of the present 
invention in order that the user may publish resource infor 
mation, search for resource information, and retrieve 
resource information. 
0101. With respect to FIG. 2 the signalling flow shown is 
carried out by embodiments of the present invention to 
publish resource information in order that this information 
may be used by other users. 
0102 Steps 101 to 104 show the procedure carried out in 
starting or rebooting the user equipment. 
0103 Step 101 shows the user equipment 30a powering 
on. In other embodiments this may be a hard or soft reset of 
the user equipment 30a. 
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0104 Step 102 shows the user equipment 30a attaching 
to the packet switched (PS) network domain 32a via the 
radio access network which is shown in FIG. 1 as the base 
station 31a. 

0105. Once the PS domain attachment has been success 
fully carried out, step 103 can be carried out. In step 103 the 
user equipment 30a establishes a packet data protocol (PDP) 
context with the packet switched (PS) domain 32a. On 
successful conclusion of PDP context establishment the 
method passes to step 104. 
0106. In step 104, the UE30a registers to the IMS. This 

is shown as the UE 30a being registered at the IMS core 
shown as the CSCF 49a and the SIP P2P application server 
S1E. 
0107 Steps 105 to 108 show the same process being 
carried out by a second user equipment 30c as it attaches via 
the radio access network 31c to the packet switched domain 
32c and registers on the IMS network (shown as the CSCF 
49c and SIP P2P application server 51a). 
0108 Steps 109 to 112 show the same process being 
carried out by further user equipment. 
0109 Steps 120 to 124 show the data flow procedure 
carried out by the UE 30a when it starts the SIP P2P 
application stored in memory. Prior to step 120, the UE 30a 
may carry out a local search in one or more predefined 
directories or folders for resources to be published. As has 
been previously described, these resources can be files such 
as image files, messages, audio clips, mp3 files, video files, 
or other files indicated by the user to be used as resource 
data, or they can be other types of resources, such as chat 
rooms, users, services, or streaming content. 
0110. In step 120, the user equipment 30a transmits a SIP 
PUBLISH message to the CSCF 49a via the packet switched 
domain 32a. Within the SIP PUBLISH message a P2P 
resource event is embedded. The P2P-resource event con 
tains various types of information which assist other users in 
determining the content of the resource found during the 
search procedure. The information within the P2P-resource 
event can be in various embodiments the file name, the type 
of the resource (whether the resource content is for example 
an image, or an audio file), the size of the resource, an icon 
representing the resource (for example, a thumbnail of the 
resource if it is an image file), a short description of the 
resource, a hash of the file, the SIP URI (i.e., the SIP 
address) and terminal address (e.g., the use of a globally 
routable user agent URI (GRUU)) of the user and user agent 
where the file is stored, the access rights associated with the 
resource, and other metadata associated with the resource. 
0111. In step 121, upon receiving the SIP PUBLISH 
request message at the IMS core (CSCF) 49a the request 
message is routed to the SIP P2PAS 51b that is serving the 
USC. 

0112 Instep 122 the SIP P2PAS 51b, on receipt of the 
request, sends a 200 OK response message to the IMS core 
(represented by the CSCF) 49a. The response message, 
according to IETF RFC 3903, includes a SIP-ETag header 
containing the entity-tag allocated to the resource. 
0113. It should be indicated that at this point, the actual 
resource (for example, the file) is not transmitted to the SIP 
P2P AS 51b, and only the metadata associated with the 
resource has been transmitted. The SIP P2PAS 51b serving 
the UE 30a stores the metadata information. In other 
embodiments of the invention storage of the metadata can be 
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carried out in other SIP P2P ASes 51a, 51c, 51d. In some 
embodiments the metadata is stored on more than one SIP 
P2PAS 51a, 51b, 51c, 51d. 
0114. In step 123 the SIP 200 OK response message is 
routed via the IMS core (CSCF) 49a and the packet switched 
domain 32a to the UE 30a. 

(0.115. In step 124 the SIP P2PAS 51b operates as a super 
node integrated in an overlay SIP P2P network. On reception 
of the SIP PUBLISH request message from one of the UE 
30a, the SIP P2P AS 51b publishes the resource metadata 
information in the overlay SIP P2P network. The actual 
publication of resource metadata is dependent on the chosen 
peer-to-peer algorithm used in the overlay network. For 
example, in a first embodiment of the invention where the 
SIP P2P distribution algorithm is based on flooding, the SIP 
P2P AS does not necessarily contact nor exchange any 
resource metadata with other SIP P2P ASes (as the search 
requests propagate through the SIP P2PAS on the network). 
In a further embodiment of the invention where the SIP P2P 
distribution algorithm is based on the Chord algorithm, the 
SIP P2PAS updates the resource metadata and furthermore 
transmits it to at least one further SIP P2P AS node that 
according to the used distributed hash table algorithm are 
responsible for storing the resource metadata. The SIP P2P 
AS may also store the information in its own resource 
database. 

(0.116) Steps 131 to 134 show the data flows for the second 
UE30c publishing resource information. Step 131 is similar 
to step 120 in that the second UE transmits a SIPPUBLISH 
message to the CSCF 49c via the packet switched domain 
32c. Step 132 is similar to step 121 in that the request 
message is routed to the SIP P2PAS that is serving the user. 
Step 133 is similar to step 122 in that the SIP P2PAS, on 
receipt of the SIP PUBLISH request, sends a 200 OK 
response message to the IMS core (represented by the 
CSCF) with the SIP-ETag Z. Step 134 is similar to step 123 
where the SIP 200 OK response message is routed via the 
IMS core (CSCF) and the packet switched domain to the UE 
3Ob. 
0117 Step 135 is a simplified step reflecting the steps 
carried out by the further UE in publishing the resource 
information. 

0118 Steps 125 to 130 show the updating process as used 
in embodiments of the present invention. This process is 
used where after the publication of the resource information 
the resource is modified in the UE. 

0119) Step 125 is the step where the resource (for 
example, the file representing an image, or an audio file), is 
modified in the UE 30a. This modification in one embodi 
ment of the invention occurs when information associated 
with the resource is modified—for example access rights 
associated with the resource are changed (e.g., the user 
decides to restrict access to the resource to one access 
group). The modification in a further embodiment of the 
invention occurs when the resource is itself modified (for 
example, where an image file is edited, e.g., to suppress the 
effect known as red eye’, or when an audio file is edited, e.g. 
to Suppress silence or apply some noise filter). 
0.120. A modification to either the resource or information 
associated with the resource may change the metadata 
information. This change, for example, where the resource is 
a file, is typically reflected by a change in the file's size, but 
also typically changes the hash value of the file. 
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0121 The UE 30a in step 126 on detecting a change in 
either a resource as described above, or in detecting new 
content having been added/deleted from the searched folders 
or directories, transmits a new SIP PUBLISH request mes 
sage towards the IMS Core (as represented by CSCF 49a). 
The SIP PUBLISH request message differs from the SIP 
publish request message as transmitted in step 120 in that the 
message contains a SIP-if-Match header field containing the 
latest received entity tag value. 
0122. In step 127, on receiving the updating SIP PUB 
LISH request message at the IMS core (CSCF) 49a the 
updating SIPPUBLISH request message is routed to the SIP 
P2PAS 51b that is serving the user. 
(0123. In step 128, the SIP P2PAS 51b, on receipt of the 
updating SIP PUBLISH request message, sends a 200 OK 
response message to the IMS core (represented by the 
CSCF) 49a. The response message, according to IETF RFC 
3903, includes a SIP-ETag header containing the entity-tag 
allocated to the updated resource. 
0.124. In step 129, the SIP 200 OK response message is 
routed via the IMS core (CSCF) 49a and the packet switched 
domain 32a to the UE 30a. 
(0.125. In step 130, the SIP P2PAS 51b on reception of the 
updating SIPPUBLISH request message from one of the UE 
30a, the SIP P2PAS 51b re-publishes the resource metadata 
information in the overlay SIP P2P network associated with 
the updated resources or the newly added resources. As 
described above the actual republication of resource meta 
data is dependent on the chosen peer-to-peer algorithm used 
in the overlay network. 
0126 With respect to FIG. 3, the signalling flows shown 
are carried out by embodiments of the present invention to 
search for resource information on the network. 
0127. In step 140, the user initiates in the UE 30a a 
search. In a first embodiment of the present invention, the 
search is initiated when the user inputs keyword(s) to 
search for resources matching the input. In other embodi 
ments of the invention the user inputs other values to search 
for for example the input may be a fragment of a digitised 
audio file or a image or video clip. 
0128. In step 141 the UE constructs a SIP SUBSCRIBE 
request message. In the absence of an input, a Subscription 
to the p2p-resource event may return the metadata of all 
resources available through the overlay SIP P2P network. As 
the user is only interested in resources associated with the 
user inputs, the SIP SUBSCRIBE request message contains 
a filter body that limits the returned results to those which 
are linked with the user input values and are adequate for the 
users’ profile (for example preventing a child from accessing 
adult themed resources such video clips containing adult 
themed violence). 
0129. In step 142, the SIP SUBSCRIBE request received 
by the IMS core (represented by the CSCF 49a) is routed to 
the SIP P2PAS 51b which is serving the user. 
0130. In step 142, the SIP P2P AS 51b receives the SIP 
SUBSCRIBE request, and in step 143, the SIP P2PAS 51b 
responds to the SIP SUBSCRIBE request by transmitting a 
200 OK response message to the IMS Core (represented by 
the CSCF 49a). 
0131. In step 144, the 200 OK response message, hav 
ing been received by the IMS Core (CSCF 49a) is routed to 
the UE 30a via the packet switched domain 32a. Thus the 
UE 30a is able to determine that the search request has been 
received. 
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(0132) In step 145, the SIP P2PAS 51b, on receipt of the 
SIP SUBSCRIBE request message, carries out a lookup in 
its database to search for the address of the server/UE that 
holds the resource specified in the filter. This search opera 
tion is dependant on the peer-to-peer algorithm implemented 
over the network. Thus in the flooding algorithm based 
embodiments of the invention then if the SIP P2P AS 51b 
has been pushed with the input filter information, then the 
SIP P2PAS 51b explodes the SUBSCRIBE request to each 
of or a subset of its neighbouring SIP P2PASes (i.e., copies 
the request to the neighbouring SIP P2P ASes), these neigh 
bouring SIP P2P ASes in turn 'explode the SUBSCRIBE 
request to their neighbours, and so on. Each of the SIP P2P 
ASes which receive the SUBSCRIBE request message then 
perform a search of their database to search for the address 
of the server/UE that holds the resource, i.e., a server/UE 
that has previously published metadata relating to the filter. 
I0133. In a separate embodiment of the invention where 
the Chord algorithm is implemented as the peer-to-peer 
algorithm in the network, then the SIP P2PAS 51b carries 
out a lookup on the finger table and transmits a single SIP 
SUBSCRIBE request to the closest predecessor of a key 
associated with a resource in its finger table. The precedent 
SIP P2PAS node can in further embodiments and dependent 
on the request forwards or proxies the request to further SIP 
P2PAS nodes or to other P2P nodes. 
I0134) In step 146, the SIP P2PAS 51b also sends a SIP 
NOTIFY request to the IMS core (CSCF 49a). 
0135) In step 147, the IMS core 49a on receipt of the SIP 
NOTIFY request routes the request to the UE 30a. 
0.136. According to an embodiment of the present inven 
tion, the SIP NOTIFY request may contain a first collection 
of information (e.g. server/UE address information) about 
the searched resources. For example if such information is 
already available at the SIP P2PAS 51b (due to publication 
operations from other UEs 30b to the SIP P2P AS 51b; or 
because of cached information from previous searches; or 
because of publication information passed to the SIP P2PAS 
from other SIP P2P ASes). 
0.137 However, typically in embodiments of the inven 
tion the SIP NOTIFY request does not contain information 
about the searched resources. In this scenario the SIP 
NOTIFY request is required in order to follow the procedure 
required by the protocol (IETF RFC 3265) after each 
successful SUBSCRIBE request and its main purpose is to 
indicate the Subscription state. 
(0.138. In step 148, the UE 30a answers the NOTIFY 
request by transmitting a 200 OK response firstly to the 
IMS core 49a (step 148), which is then routed to the SIP P2P 
AS 51b (step 149). 
0.139. In step 150 the SIP P2P AS 51b receives a first 
round of results for the searched resource from other SIP 
P2P ASes. As these SIP NOTIFY responses are received 
information on the search becomes available. 
0140. In step 151, according to an embodiment of the 
invention, subject to the user's preferences (in other words 
the rate of notifications received, bandwidth consumption, 
and event throttling), the SIP P2P AS 51b sends a SIP 
NOTIFY request message to the IMS core 49a. 
(0.141. In step 152, the IMS core routes the SIP NOTIFY 
request message to the UE 30a. 
0142. The SIP NOTIFY request message described in 
steps 151 and 152 contains data in the body of the message 
according to the P2P-resource event package. The event 



US 2007/0237139 A1 

package contains all the metadata information associated to 
each resource. For example if the resource was a file, then 
the event package can include the file name, size, type, icon 
(if it is an image file), hash value, timestamp, SIP URI and/or 
UE address (GRUU) of the user where the file is available. 
0143. In some embodiments of the present invention, the 
event package body contains information about several 
resources (e.g., files) that match the search criteria. As would 
be understood by the person skilled in the art several 
resources could match the search criteria in several reasons. 
For example, each resource (file) could be the result of 
duplications throughout the SIP P2P overlay network due to 
multiple downloads (this would be the case in popular files). 
0144. In step 153, the UE 30a acknowledges the recep 
tion of the SIP NOTIFY request by transmitting a 200 OK 
response to the IMS Core 49a. In step 154 the SIP 200 OK 
message is routed to the SIP P2PAS 51b. 
(0145 Every time the SIP P2PAS 51b receives informa 
tion regarding the search from the P2P overlay network, the 
information is sent to the UE30a in a separate SIP NOTIFY 
request (providing that the user's preferences with respect 
the rate of notifications allows these requests to be sent). 
These SIP NOTIFY request messages echo the steps 151 to 
154. As the embodiment of the invention forwards each 
information element received separately UE 30a user inter 
face can be arranged to display the received information 
sequentially, as soon as it is received and therefore produce 
a system that is user friendly in that it displays results 
quickly and without the need to correlate all of the received 
information before displaying therefore allowing the user 
to make a quick selection of the searched results before all 
of the results are received. This is particularly an advantage 
where multiple copies of the same resource are available on 
the network. 
0146 Steps 155 to 159 show the ending of the search 
operation according to embodiments of the invention. 
0147 In step 155, it is determined in the SIP P2PAS 51b 
that the last result of the search has been made available to 
the SIP P2PAS 51b from the overlay SIP P2P network, or 
where in embodiments of the invention the search is time 
limited after the search within the overlay SIP P2P network 
expires past the predetermined time period. 
0148. In step 156, the SIP P2P AS 51b sends a SIP 
NOTIFY request to the IMS core 49a addressing the UE 
30a. The SIP NOTIFY request contains the latest available 
results within the p2p resource event (where there are any to 
report). The SIP NOTIFY request also sets the Subscription 
State header field to “terminated to indicate to the UE that 
this NOTIFY request is the end of the search operation. 
0149. In step 157, the SIPNOTIFY request is routed from 
the IMS core 49a to the UE 30a via the PS domain 32a. 
0150. In step 158, the UE 30a acknowledges the receipt 
of the SIP NOTIFY request by transmitting a SIP 200 OK 
message to the IMS core addressing the SIP P2PAS, which 
is then routed by the IMS core to the SIP P2PAS 51b (step 
159). 
0151. On receipt of a NOTIFY request that contains 
information about the availability of a resource in another 
UE or network element (also referred to as a node) (e.g., 
steps 152 or 157), the UE 30a stores the received informa 
tion for further usage. 
0152. In further embodiments of the present invention, 
the user can also cancel the search operation by arranging 
the UE 30a to send a SIP SUBSCRIBE request to the SIP 
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P2PAS 51b containing an Expires header field set to zero. 
In this case, the SIP P2PAS 51b automatically times out and 
the steps 156 onwards can be followed. 
0153. With respect to FIG. 4 the signalling flows are 
shown which are carried out by embodiments of the present 
invention to fetch resource information on the network. 
0154) In step 180, the user selects a resource to be acted 
upon, typically by interacting with the user interface of the 
mobile device. If the resource is a file, the file may be 
fetched. If the resource is a chat room, conference, user 
name, or streaming video, a session is initiated towards that 
SOUC. 

0.155. In step 181, once the resource and the address of 
the one or more server/UE where the resource is stored has 
been selected, the UE sends a SIPINVITE request message 
addressed to each of the one or more server/UEs where the 
resource is stored to the IMS Core 49a. The address of the 
server/UE where the resource is stored has been learnt in a 
search operation, such as the one described earlier in FIG. 3. 
For clarity FIG. 4 shows the scenario where the resource is 
stored only at one remote location, specifically the second 
UE 30c. The SIP INVITE request contains an SDP offer (a 
session description protocol offer) indicating a request for a 
resource transfer operation. The SDP offer also contains 
enough metadata to indicate the resource to be retrieved, 
particularly in the case of file transfer, e.g., the hash of the 
requested file. 
0156. In step 182, the SIPINVITE request is routed in the 
IMS Core towards the address of the second UE 30c where 
the resource is stored. The SIPINVITE request 182 need not 
get routed through the SIP P2PAS 51b serving the UE 30a 
nor the SIP P2P AS 51a serving the second UE 30c. 
However, the operator's policy may dictate that the SIP 
INVITE request 182 must traverse any of the SIP P2P AS 
51b or 51a, e.g., for providing appropriate accounting or 
authorization. Or for example, the SIP P2PAS may provide 
an address translation function from public to private IP 
addresses. For the sake of simplicity, FIG. 4 shows the 
embodiment of the invention when the SIP INVITE request 
182 does not traverse any of the SIP P2PAS 51a or 51b. 
(O157. In step 183, the SIP INVITE request is routed from 
the IMS core 49c to the Second IMS core of the remote UE 
30c. 

0158. In step 184, the remote UE 30c receives the 
INVITE request and determines if it is able to serve the 
request. For example, the processing power of the UE, 
available bandwidth, maximum number of transfer opera 
tions, etc., may determine that the UE is not able to service 
the request at this moment. If the remote UE 30c is unable 
to service the request immediately then steps 185 to 187 are 
carried out, else the operation moves to step 188 to service 
the request. 
0159. If the remote UE30c is notable to serve the request 
due to scarce resources, the remote UE 30c transmits a SIP 
182 Queued response to the requesting UE 30a and the 
request is queued in a local queue. The SIP 182 Queued 
response is transmitted from the remote UE 30c to the 
remote IMS core 49c in step 185, from the remote IMS core 
49c to the requesting IMS core 49a in step 186, and from the 
requesting IMS core 49a to the requesting UE 30a in step 
187. 

(0160. In step 188, the remote UE30c determines it is able 
to serve the received request for the resource. The remote 
UE 30c then transmits a SIP 200 OK response message 



US 2007/0237139 A1 

addressed to the requesting UE 30a containing the SDP 
answer. In some embodiments of the invention the SDP may 
also contain the file related information. The SIP 200 OK 
response is transmitted from the remote UE 30c to the 
remote IMS core 49c in step 189, from the remote IMS core 
49c to the requesting IMS core 49a in step 190, and from the 
requesting IMS core 49a to the requesting UE 30a in step 
191. 

0161 In step 195, the media session is established which 
transfers the resource from the remote UE 30c to the 
requesting UE 30a without the assistance of the SIP P2P 
ASes. The media session can use any of the known transfer 
protocols to transfer the data from the remote to the request 
ing UE, however one preferred transfer protocol is the 
Message Session Relay Protocol (MSRP, draft-ietf-simple 
message-sessions, work in progress). Other transfer proto 
cols which can be used in embodiments of the invention, but 
do not limit embodiments of the invention to are, File 
Transfer Protocol (FTP, RFC 959), Hypertext Transfer Pro 
tocol (HTTP. RFC 2616), File delivery of Unidirectional 
Transport (FLUTE, RFC 3926). 
0162. In steps 196 to 201, the end of the transfer session 

is signalled to and acknowledged by the requesting UE 30a. 
When the media session ends, the remote UE 30c transmits 
a SIP BYE request addressed to the requesting UE 30a to 
close the session. The SIP BYE request is transmitted from 
the remote UE 30c to the remote IMS core 49c in step 196, 
from the remote IMS core 49c to the requesting IMS core 
49a in step 197, and from the requesting IMS core 49a to the 
requesting UE 30a in step 198. The requesting UE 30a then 
acknowledges the request by transmitting a SIP 200 OK 
response addressed to the remote UE30c. The SIP 200 OK 
response is transmitted from the requesting UE 30a to the 
requesting IMS core 49a in step 199, from the requesting 
IMS core 49a to the remote IMS core 49c in step 200, and 
from the remote IMS core 49c to the remote UE 30c in step 
201. 

0163 The above embodiments of the invention solve the 
problems mentioned above. In providing a front-end P2P 
node as the distributor of information associated with a 
resource, signalling to the UES or servers containing the 
resource is reduced and therefore the problem of intermittent 
connectivity of remote UEs is reduced. The associated 
information is available whether or not the resource is at that 
moment in contact with the network. 
(0164. Furthermore, providing that the SIP P2P ASes are 
themselves provided with a public IP address which is 
reachable from the internet then the problem of having 
network address translated UEs is reduced. 

0165 Also, the P2P network as embodied in the inven 
tion only produces a minimum impact on the existing IMS 
network by using the SIP P2PASes to provide the overlay 
network. The operator of the network is therefore able to use 
the existing network nodes with an additional routing filter 
to route the SIP requests and responses as described above. 
The operator can also implement a charging system for the 
usage of SIP P2P services. 
0166 Embodiments of the invention described above can 
be used by users to share resources such as sharing photos 
between family members. In such an embodiment a closed 
SIP P2P overlay network comprising the specific members 
(of the family) and associated SIP P2PASes acting as super 
nodes is created. Members can take images for example 
using their UEs which are published to the SIP P2P overlay 
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network. Published images can then be immediately down 
loaded by other members of the family to be viewed in the 
other members UEs. 
0167. Other examples of closed overlay networks are in 
publishing and displaying images and video clips of prop 
erties for sale or rent taken by a specific estate agent or 
broker. The estate agent can publish images or video clips to 
the closed overlay network, which can be searched and 
fetched by potential clients authorized to search the pub 
lished resources. 
0168 A further example of an overlay network in use 
would be where during a sporting event, for example a 
football game, where images/video clips can be made by 
members of the public watching the event. These clips are 
published to the overlay network and are made available to 
other members of the public watching the event in order that 
they can see a different point of view. 
(0169 FIGS. 1 to 4 above show that each UE connects to 
a single SIP P2PAS. However in other embodiments of the 
invention each UE may connect to more than one SIP P2P 
SA in order that load balancing and redundancy can be 
exploited. In other cases a UE can be connected to more than 
one P2P network (e.g., a family picture sharing service and 
a estate agent network), in which case the UE is connected 
to more than one SIP P2PAS, each SIP P2PAS being part 
of a different P2P overlay network. 
0170 The applicant hereby discloses in isolation each 
individual feature described herein and any combination of 
two or more Such features, to the extent that such features or 
combinations are capable of being carried out based on the 
present specification as a whole in the light of the common 
general knowledge of a person skilled in the art, irrespective 
of whether such features or combinations of features solve 
any problems disclosed herein, and without limitation to the 
Scope of the claims. The applicant indicates that aspects of 
the present invention may consist of any Such individual 
feature or combination of features. In view of the foregoing 
description it will be evident to a person skilled in the art that 
various modifications may be made within the scope of the 
invention. 
0171 The present invention is described in the general 
context of method steps, which may be implemented in one 
embodiment by a program product including computer 
executable instructions, such as program code, executed by 
computers in networked environments. Generally, program 
modules include routines, programs, objects, components, 
data structures, etc. that perform particular tasks or imple 
ment particular abstract data types. Computer-executable 
instructions, associated data structures, and program mod 
ules represent examples of program code for executing steps 
of the methods disclosed herein. The particular sequence of 
Such executable instructions or associated data structures 
represents examples of corresponding acts for implementing 
the functions described in Such steps. 
0172 Software and web implementations of the present 
invention could be accomplished with Standard program 
ming techniques with rule based logic and other logic to 
accomplish the various database searching steps, correlation 
steps, comparison steps and decision steps. It should also be 
noted that the word “component' and “node' as used herein 
and in the claims, is intended to encompass implementations 
using one or more lines of software code, and/or hardware 
implementations, and/or equipment for receiving manual 
inputs. 
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0173 The foregoing description of embodiments of the 
present invention have been presented for purposes of 
illustration and description. It is not intended to be exhaus 
tive or to limit the present invention to the precise form 
disclosed, and modifications and variations are possible in 
light of the above teachings or may be acquired from 
practice of the present invention. The embodiments were 
chosen and described in order to explain the principles of the 
present invention and its practical application to enable one 
skilled in the art to utilize the present invention in various 
embodiments and with various modifications as are Suited to 
the particular use contemplated. 
What is claimed is: 
1. A node for providing peer-to-peer services in a com 

munication network, the network comprising of at least one 
further node, the node comprising: 

an input arranged to receive at least one SIP peer-to-peer 
request; 

an output arranged to transmit the at least one SIP 
peer-to-peer request from the node to at least one of the 
at least one further nodes; and wherein the input is 
further arranged to receive at least one SIP peer-to-peer 
response from the at least one further node and the 
output is arranged to transmit the SIP peer-to-peer 
response. 

2. A node as claimed in claim 1, wherein the node input 
is arranged to receive the at least one SIP peer-to-peer 
request from a user equipment via an access network. 

3. A node as claimed in claim 2, wherein the node output 
is arranged to transmit the SIP peer-to-peer response to the 
user equipment via the access network. 

4. A node as claimed in claim 2, wherein the user 
equipment is a peer-to-peer secondary node. 

5. A node as claimed in claim 1, wherein the node input 
is arranged to receive the at least one SIP peer-to-peer 
request from at least one further of the further nodes. 

6. A node as claimed in claim 5, wherein the node output 
is arranged to transmit the SIP peer-to-peer response to the 
at least one further of the further nodes. 

7. A node as claimed in claim 1, wherein the node is a 
peer-to-peer primary node. 

8. A node as claimed in claim 1, wherein the peer-to-peer 
request comprises a peer-to-peer resource publication. 

9. A node as claimed in claim 8, wherein the at least one 
peer-to-peer resource publication request comprises a first 
information element. 

10. A node as claimed in claim 9, wherein the node 
comprises a memory and is further arranged to store the first 
information element within the information store. 

11. A node as claimed in claim 9, wherein the first 
information element is at least one of 

a resource name: 
a file name: 
a resource type; 
a resource size; 
a icon representing the resource: 
a short description of the resource: 
a hash of the resource; 
a SIP URI of the address of the resource: 
a terminal address of the resource; 
a timestamp of the resource; 
a globally routable user agent URI of the user where the 

file is stored; 
access rights associated with the resource; and 
metadata associated with the resource. 
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12. A node as claimed in claim 8, wherein the at least one 
peer-to-peer resource publication request is a SIP PUBLISH 
request. 

13. A node as claimed in claim 1, wherein the SIP 
peer-to-peer request comprises a search request comprising 
a requested resource element. 

14. A node as claimed in claim 13, wherein the search 
request is a SIP SUBSCRIBE request. 

15. A node as claimed in claim 13, further comprising a 
memory wherein the node is arranged to search the memory 
for an address of at least one node comprising the requested 
resource which matches the requested resource element. 

16. A node as claimed in claim 13, wherein the SIP 
peer-to-peer response comprises an address of a network 
node comprising a requested resource which matches the 
search request search information element. 

17. A node as claimed in claim 16, wherein the SIP 
peer-to-peer response comprises a SIP NOTIFY message. 

18. A node as claimed in claim 15, wherein the address 
comprises at least one of: 

a SIP URI: 
a network node address; 
a terminal address; and 
a globally routable user agent URI. 
19. A node as claimed in claim 13, wherein the response 

message comprises the resource comprising a requested 
resource element, said resource element comprising at least 
one of: 

a resource name: 
a file name: 
a resource type; 
a resource size; 
a icon representing the resource: 
a short description of the resource: 
a hash of the resource; 
access rights associated with the resource; and 
metadata associated with the resource. 
20. A node as claimed in claim 1, wherein the commu 

nications network comprises an IP multimedia Subsystem. 
21. A node as claimed in claim 1, wherein the node is a 

SIP peer-to-peer application server. 
22. An overlay peer-to-peer network comprising at least 

one node as claimed in claim 1. 
23. A user equipment arranged to communicate with a 

node for providing peer-to-peer services in a communication 
network, wherein the node is in use a node in a network 
comprising of at least one further node, the user equipment 
comprising: 

an output arranged to transmit at least one SIP peer-to 
peer request to the node via an access network; and 

an input arranged to receive at least one SIP peer-to-peer 
response from the node via the access network. 

24. A user equipment as claimed in claim 23, wherein the 
at least one SIP peer-to-peer request is a peer-to-peer 
resource publication. 

25. A user equipment as claimed in claim 24, wherein the 
at least one peer-to-peer resource publication request com 
prises a first information element. 

26. A user equipment as claimed in claim 25, wherein the 
first information element is at least one of: 

a resource name: 
a file name: 
a resource type; 
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a resource size; 
a icon representing the resource: 
a short description of the resource: 
a hash of the resource; 
a SIP URI of the address of the resource: 
a terminal address of the resource; 
a timestamp of the resource; 
a globally routable user agent URI of the user where the 

file is stored; 
access rights associated with the resource; and 
metadata associated with the resource. 
27. A user equipment as claimed in claim 24, wherein the 

at least one peer-to-peer resource publication request is a SIP 
PUBLISH request. 

28. A user equipment as claimed in claim 23, wherein the 
SIP peer-to-peer request is a search request comprising a 
requested resource element. 

29. A user equipment as claimed in claim 28, wherein the 
search request is a SIP SUBSCRIBE request. 

30. A user equipment as claimed in claim 23, wherein the 
SIP peer-to-peer response comprises an address of a node 
comprising a requested resource which matches the search 
request search information element. 

31. A user equipment as claimed in claim 30, wherein the 
SIP peer-to-peer response is a SIP NOTIFY message. 

32. A user equipment as claimed in claim 30, wherein the 
address comprises at least one of 

a SIP URI: 
a network node address; 
a terminal address; and 
a globally routable user agent URI. 
33. A user equipment as claimed in claim 30, wherein the 

response message comprises the resource comprising a 
requested resource element, said resource element compris 
ing at least one of 

a resource name: 
a file name: 
a resource type; 
a resource size; 
a icon representing the resource: 
a short description of the resource: 
a hash of the resource; 
access rights associated with the resource; and 
metadata associated with the resource. 
34. A user equipment as claimed in claim 30, wherein the 

input is arranged to receive at least one further SIP peer-to 
peer response from the node via the access network. 

35. A user equipment as claimed in claim 34, wherein the 
at least one further SIP peer-to-peer response comprises an 
address of a further node comprising the requested resource 
which matches the search request search information ele 
ment. 

36. A user equipment as claimed in claim 30, arranged to 
display the address of the node comprising the requested 
resource which matches the search request search informa 
tion element. 

37. A user equipment as claimed in claim 30, wherein the 
user equipment is arranged to communicate with the node 
comprising the requested resource which matches the search 
request resource element to access the requested resource. 

38. A user equipment as claimed in claim 37, wherein the 
user equipment is arranged to initiate the communication 
with the node comprising the requested resource which 
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matches the search request resource element to access the 
requested resource by transmitting a SIP request. 

39. A communications network comprising: 
at least one node as claimed in claim 1, 
at least one user equipment; 
an access network arranged to receive a SIP peer-to-peer 

request transmitted from the at least one user equip 
ment; and 

an IP multimedia network core arranged to receive the SIP 
peer-to-peer request from at least the access network 
and other IP multimedia networks: 

wherein the node is arranged to receive the SIP peer-to 
peer request from the IP multimedia network core. 

40. A communications network as claimed in claim 39, 
wherein the IP multimedia network is arranged to receive the 
SIP peer-to-peer response transmitted from the node for the 
at least one user equipment, and is further arranged to 
forward the SIP peer-to-peer response to the access network, 
and the access network is arranged to forward the SIP 
peer-to-peer response to the at least one user equipment. 

41. A method for operating a SIP peer-to-peer network 
between nodes within a communications network compris 
ing the steps of 

receiving at a node at least one SIP peer-to-peer request; 
transmitting from the node the at least one SIP peer-to 

peer request to at least one other node: 
receiving at the node a SIP peer-to-peer response message 

from the at least one other node; and 
transmitting from the node the SIP peer-to-peer response 

message to the mobile user equipment. 
42. A method as claimed in claim 41, wherein the at least 

one SIP peer-to-peer request is received from a user equip 
ment via an access network. 

43. A method as claimed in claim 42, wherein the SIP 
peer-to-peer response is transmitted to the user equipment 
via the access network. 

44. A method as claimed in claim 41, wherein the at least 
one SIP peer-to-peer request is received from at least one 
further node. 

45. A method as claimed in claim 44, wherein the SIP 
peer-to-peer response is transmitted to the at least one 
further node. 

46. A method as claimed in claim 41, wherein the SIP 
peer-to-peer request is a publication request comprising a 
first information element. 

47. A method as claimed in claim 46, further comprising 
the step of storing the first information element within an 
information store of the node. 

48. A method as claimed in claim 46, wherein the first 
information element is at least one of 

a resource name: 
a file name: 
a resource type; 
a resource size; 
a icon representing the resource: 
a short description of the resource: 
a hash of the resource; 
a SIP URI of the address of the resource: 
a terminal address of the resource: 
a timestamp of the resource; 
a globally routable user agent URI of the user where the 

file is stored; 
access rights associated with the resource; and 
metadata associated with the resource. 
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49. A method as claimed in claim 41, wherein the publi 
cation request is a SIP PUBLISH request. 

50. A method as claimed in claim 41, wherein the peer 
to-peer request is a search request comprising a search 
information element. 

51. A method as claimed in claim 50, wherein the search 
request is a SIP SUBSCRIBE request. 

52. A method as claimed in claim 41, further comprising 
the step of searching an information store for an address of 
a node comprising a resource which matches the search 
request search information element. 

53. A method as claimed in claim 52, wherein the 
response message comprises the address of the node com 
prising the resource which matches the search request search 
information element. 

54. A method as claimed in claim 52, wherein the 
response message is a SIP NOTIFY request. 

55. A method as claimed in claim 54, wherein the address 
of the node comprises at least one of: 

a SIP URI: 
a network node address; 
a terminal address; and 
a globally routable user agent URI. 
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56. A method according to claim 53, wherein the response 
message comprises the requested resource which matches 
the search request search information element, including at 
least one of: 

a resource name: 
a file name: 
a resource type; 
a resource size; 
a icon representing the resource: 
a short description of the resource: 
a hash of the resource; 
access rights associated with the resource; and 
metadata associated with the resource. 
57. A computer program arranged to operate on a com 

puter for operating a peer-to-peer network between nodes 
within a wireless communications network comprising the 
steps of 

receiving at a node at least one peer-to-peer request; 
transmitting from the node the at least one peer-to-peer 

request to at least one other node: 
receiving at the node a response message from the at least 

one other node; and 
transmitting from the node the response message. 
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